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Medical Jet Injector 
for Administering Injections without a Needle 

Technical Field 



The present invention relates generally to a hypodermic 
injection apparatus, and more particularly to a medical jet 
injector for administering intramuscular and subcutaneous 
injections without a needle* 

« 

Background Art 



Devices of this type have been known for a long time since a 
need exists for a relatively painless way to administer 
liquid medicinal substances percutaneous ly • It is well 
known that for example, persons afflicted with diabetes 
mellitus have a need to take one or more doses of insulin 
daily. The needless injection of medicines into the body is 
decidedly preferable to injection by means of skin piercing 
needles. However, needless injectors have only recently 
begun to achieve public acceptance. 

Hungarian Patent Specification No. 207231 discloses a 
hypodermic injection device that includes an injection head 
comprising a centrally located longitudinal chamber capable 
of being filled with a determined dose of a liquid medicinal 
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substance and a piston guided to move inside said 
longitudinal chamber and intended both to fill said chamber 
with the predetermined dose of the medicinal substance and 
to expel the medicinal substance under high pressure when 
applied to the skin of a patient. The known injection device 
also includes at least one adapter assembly for temporary 
storing and penetrating a medicament vial. The adapter 
assembly is applicable to the injection head for filling the 
longitudinal chamber with the determined dose of the 
medicinal substance* The known hypodermic injection device 
further includes an injector power unit that has an energy 
storing compression spring and a releasable latch mechanism. 
The injector power unit comprises a ram that is slideably 
mounted in an inner barrel and is rigidly connected to the 
piston of the injection head for synchronous longitudinal 
movement in both directions. One end of the barrel and thus, 
the injector power unit is applicable by means of its male 
threaded end portion to the injection head. The barrel 
houses the energy storing compression spring between the ram 
and a slideably guided load bearing member, and the barrel 
also comprises a threaded driving bolt which bears, at one 
of its ends, against the load bearing member and is, at its 
other end, drivingly secured to a winding sleeve so that by 
rotating the winding sleeve the tension and thus, the energy 
stored in the compression spring is altered in accordance 
with the actual sense of rotation. The inner barrel of the 
injector power unit is slideably but non-rotatably mounted 
in a tubular body. The freedom of relative longitudinal 
stroke of the barrel against the body is limited to a 
displacement between two definite end positions, and the 
barrel is held in one of its end positions by means of a M 
slightly pre-s tressed return spring. An end portion of the 
tubular body is designed and shaped such that it is capable 
of slideably receiving a tubular head housing of the 
injection head. The end portion of the tubular body is 
provided with a leading edge which allows, in co-operation 
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with a proper graduation on the outer mantle surface of the 
tubular head housing of the injection head while the latter 
is rotated, for a visual indication of the dose of the 
liquid medicinal substance drawn up and contained in the 
centrally located longitudinal chamber of the injection head 
for the purpose of subsequent injection. 

The releasable latch mechanism of the known hypodermic 
injection device comprises at least one locking ball that, 
in the normal state of the device when the longitudinally 
position of the ram is locked with respect to the barrel, 
protrudes at least partially, in an annular groove of the 
ram. The at least one locking ball is slideably fitted in at 
least one radial bore of the barrel and it is, again in the 
normal state of the device when the longitudinally position 
of the ram is locked against the barrel, prevented from its 
radially outward displacement by another ball which is held 
stationary by a pre-stressed return spring. 

The known device has proved to be feasible from the point of 
view of both its operation and economy. Practical experience 
has shown, however, that cleaning and sterilisation of the 
known device cause problems to the users since it requires 
time consuming disassembling of the device which may put 
especially unexperienced and less technically minded users 
to some trouble. Thus, for the purpose of cleaning and 
maintenance, the device has to be given away to a 
professional service station rather frequently. 

Another reason for the limited use of the known injector is 
the difficulties and inconvenience involved in injecting 
different patients using the same injector. Until now, it 
was necessary to sterilise an injector used to inject one 
patient before using the same injector for injecting 
another. The same problem appears when the need for 
injecting different medicines in success arises. In such 
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cases sterilisation is necessary to purge the contaminating 
first medicine. Accordingly, for the most part, the use of 
the known needless injector has been limited to situations, 
e.g. the administration of local anesthetics or insulin in 
which neither the type of medicine nor the patient is 
changed frequently. 

From the above description of the background art it may be 
readily understood that a need exists for a device which 
permits the extension of needless injection to situations in 
which a variety of medicines are injected into successive 
patients. 

The principal object of the invention is to provide an 
improved hypodermic injecting device by which the above 
mentioned need can be met. 

It has been discovered that both from the functional point 
of view and also in view of their relation to users of the 
device, the known hypodermic devices consist of two basic 
assembly units. 

One of these units is the injection head which contacts both 
the medicinal substance and the patient to be injected. 
During the administration of an injection, the fluid jet 
driven at high pressure through the patient's skin may 
result in some minor amount of bleeding and thus, there is a 
possibility that blood might flow back into the ejection 
orifice to contaminate the injection head. In order to avoid 
cross-contamination of blood between different patients 
being injected or between different medicinal substances 
being used in success, it would be necessary to disassemble 
the injection head and sterilise at least those portions of 
the same that could conceivably retain contaminated blood or 
remainings of medicinal substances used previously. 
The second basic assembly unit is the power unit or thrust 
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mechanism that in fact, nearly never needs sterilisation. 
Although the structure of this unit is more complicate than 
that of the injection head, it can be designed and 
manufactured by using hitherto known techniques so as to be 
practically of no need of maintenance and repair. 

Based on the above recognition, another object of the 
present invention is to provide an improved medical jet 
injector the injection head of which can easily be cleaned 
and sterilised even by patients not having sophisticated 
technical knowledge and experience. 

Disclosure of the Invention 



The above and other objects are achieved by the provision of 
an improved medical jet injector the injection head of which 
is, in accordance with the main characteristic feature of 
the present invention, designed and shaped so as to form a 
complete, interchangeable sub-assembly capable of being, 
especially for the purposes of cleaning, disinfection and/or 
other maintenance operations, separated as a whole from the 
injector power unit, while the injection head also comprises 
means for retaining the piston within the injection head 
while the latter is separated from the injector power unit. 
In order to facilitate further disassembling of the 
injection head for the purpose of more comprehensive 
sterilisation, the retaining means is releasable by means of 
an auxiliary release tool that is applicable to the 
injection head when the latter is detached from the injector 
power unit. 

In preferred embodiments of the invention the auxiliary 
release tool used for releasing said means for retaining the 
piston within the injection head is preferably made of a 
suitable plastic material, and it comprises a female 
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threaded portion that can be screwed into a skirt portion of 
a tubular head housing of the injection head when the latter 
is detached from the injector power unit whereby a sleeve is 
displaced longitudinally along the mantle of a tubular 
inward projection of a cylinder sleeve against the force of 
a pre-compressed spring coil. This enables the radially 
outward displacement of retaining balls in result of which 
said balls can disengage from a cylindrical shaft portion of 
the piston that will allow for the piston to be removed from 
and replaced, after maintenance, again into the injection 
head • 

The present invention is deemed to be an improvement over 
the prior art since its injection head is easily detachable 
from the injector power unit and it can even be replaced by 
another identical injection head that may have been cleaned 
and sterilised previously at another location, if necessary. 
For doing so, it is no more necessary for the injector power 
unit to be disassembled. This has been made possible by 
having made the piston actuating ram of the injector power 
unit detachable from the piston. Similarly to the hitherto 
known device, the said ram is retained stationary in the 
barrel of the injector power unit by means of a releasable 
latch mechanism. In order to eliminate the possibility of 
the ram being accidentally "fired" through the open mouth 
portion of the barrel when the injecting head is detached 
from the injector power unit and the compression spring of 
the same is in its energy storing pre-compressed state which 
might cause serious damage and injury, the injector power 
unit comprises a tension spring by which the ram is 
connected to a load bearing member. In a preferred 
embodiment the tension spring is arranged within the energy 
storing compression spring. 

According to practical experience the pain felt at the 
moment of injection can be considerably reduced and the 
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damage to the skin of the patient is avoided if the orifice 
of the injection unit used for needleless injection 
comprises a plurality of very fine holes through which the 
medicinal substance is ejected. In preferred embodiments of 
the medical jet injector according to the present invention 
the mouthpiece of the injection head comprises a plurality 
of small injection holes. In addition to this, the 
mouthpiece is designed and shaped so that it can be 
attached, by providing a sealed connection, to a male 
threaded protruding portion of the cylinder sleeve of the 
tubular head housing of the injection head when 
administering the injection. The mouthpiece is detachable 
and interchangeable against the adapter assembly for filling 
the centrally located longitudinal chamber of the injection 
head with the determined dose of the medicinal substance 
from a medicament vial. 

In preferred embodiments of the present invention the inner 
barrel of the injector power unit is slidably but non- 
-rotatably mounted in a tubular body, and one end portion 
of the tubular body is designed and shaped such that it is 
capable of slideably receiving the skirt portion of the 
tubular head housing of the injection head. The end portion 
of the tubular body is provided with a leading edge which 
allows, in co-operation with a proper graduation on the 
outer mantle surface of the skirt portion of the tubular 
head housing of the injection head while the latter is 
rotated, for a visual indication of the dose of the liquid 
medicinal substance drawn up and contained in the centrally 
located longitudinal chamber of the injection head for the 
purpose of subsequent injection. 

In order to enable patients with visual impairs or even 
blind patients to make use of the device of the present 
invention, in preferred embodiments of the improved medical 
jet injector the outer mantle surface of the skirt portion 
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of the tubular head housing of the injection head is 
provided with circumsf erentially spaced longitudinal 
recesses, and the medical jet injector comprises an acoustic 
device for indicating, especially to persons who are blind 
or have visual impairs, the dose of the liquid medicinal 
substance drawn up and contained in the centrally located 
longitudinal chamber of the injection head. The acoustic 
device is provided by a ball that is slideably mounted for 
radial movement, together with a spring in a socket fitted 
in a radial bore of the end portion of the tubular body of 
the injector power unit. The ball is forced, by means of 
the pre- stressed, preferably rubber spring against the outer 
mantle surface of the tubular head housing and the device is 
capable of generating, in co-operation with the longitudinal 
recesses, acoustic signals while the tubular head housing of 
the injection head is rotated relative to the tubular body 
of the injector power unit for the purpose of drawing up the 
predetermined dose of liquid medicinal substance to be 
in j ected . 

Brief Description of the Drawings 



The invention will now be described in greater detail with 
reference to the accompanying drawings , which illustrate, by 
way of example only, a preferred embodiment of the 
invention, and wherein: 

Fig. 1 is a longitudinal sectional view of one 

embodiment of the medical jet injector of the 

present invention; 
Fig. 2 is a schematic side elevation view of the 

injection head of the jet injector; 
Fig. 3 is a schematic longitudinal sectional view of 

the injection head shown in Fig. 2; 
Fig. 4 is an "exploded" side elevation view showing 
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the main component parts of the injection head 
of the medical jet injector; 

Fig. 5 is a side elevation view shoving the front end 
of the injector head of the jet injector only, 

Fig. 6 is another side elevation view of the front end 
of the injection unit illustrating the adapter 
assembly attached thereto, together with a 
medicament vial; 

Fig. 7 is a side elevational view of the tubular head 

housing of the injection unit of the medical jet 
injector of the invention, and 

Fig. 8 is a schematic rear end view of the tubular head 
housing illustrating, by way of example only, 
the graduation for visually indicating the dose 
of medicinal substance drawn up in the injector 
head of the medical jet injector of the invention. 

Description of the Preferred Embodiment 



The preferred embodiment of the medical jet injector of the 
invention includes, as it can be seen from the attached 
drawing figures, an injection head 1 comprising a centrally 
located longitudinal chamber 14 capable of being filled with 
a predetermined dose of a liquid medicinal substance, and a 
piston 15 guided to move inside said longitudinal chamber 14 
and intended both to fill said chamber 14 with the 
predetermined dose of the medicinal substance and to expel 
said substance through fine holes of a mouthpiece 10 of said 
injection head 1 when applied to the skin of a patient. As 
shown in Fig. 6 of the attached drawings, the medical jet 
injector also includes at least one adapter assembly 6 for 
temporary storing and penetrating a medicament vial 7. The 
adapter assembly 6 is applicable to the injection head 1 for 
filling the longitudinal chamber 14 with the determined dose 
of the medicinal substance. The medical jet injector further 
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includes an injector power unit 2 that has an energy storing 
compression spring 25 and a releasable spring compression 
latch mechanism 4. The injector power unit 2 comprises a ram 
21 that is slideably mounted in an inner barrel 20 and is, 
in normal operation of the medical jet injector, connected 
to the piston 15 of the injection head 1 for synchronous 
longitudinal movement in both directions. One end of said 
barrel 20 is applicable by means of its male threaded end 
portion, to the injection head 1. The barrel 20 houses the 
energy storing compression spring 25 in a space between the 
ram 21 and a slideably guided load bearing member 22, and 
the barrel 20 also comprises a threaded driving bolt 23 
which bears, at one of its ends, against the load bearing 
member 22. The driving bolt 23 is, at its other end, 
drivingly secured to a winding sleeve 28 so that by rotating 
the winding sleeve 28 the tension and thus, the energy 
stored in the compression spring 25 is altered in accordance 
with the actual sense of rotation. In accordance with one of 
the important features of the invention, the injection head 
1 of the medical jet injector is designed and shaped so that 
it forms a complete, interchangeable sub-assembly capable of 
being, especially for the purposes of cleaning, disinfection 
and/or other maintenance operations, separated as a whole 
from the injector power unit 2. The injection head 1 also 
comprises a means for retaining the piston 15 within the 
injection head 1 while the latter is separated from the 
injector power unit 2. The piston retaining means is 
releasable by means of an auxiliary release tool 5 that is 
applicable to the injection head 1 when the latter is 
detached from the injector power unit 2 as it is illustrated 
clearly in Figs. 3 and 4 of the drawings. 

The injection head 1 of the medical jet injector includes a 
tubular head housing 11 comprising a female threaded skirt 
portion 111 and a central longitudinal bore in which a 
cylinder sleeve 12 having a tubular inward projection 121 
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with longitudinally extending slots 122 is, preferably by 
means of shrinkage fit, rigidly secured. The cylinder sleeve 
12 comprises in its end portion opposite to said inward 
projection 121 a plug 13 that has a conical inner wall 
portion and a central longitudinal communication bore 
through which the medicinal substance can be drawn up and 
expelled from the longitudinal chamber 14 of said injection 
head 1 during operation. The piston 15 of the injection head 
1 has a conical tip portion 151 the tip of which is 
correspondingly shaped to the conical inner wall portion of 
said plug 13. The piston 15 further comprises a cylindrical 
base portion 152 having annular grooves for receiving 
elastomeric o-rings 16 so that the base portion 152 of the 
piston 15 is slideably and sealingly mounted within the 
cylinder sleeve 12 of the injection head 1. The piston 15 
further comprises a cylindrical shaft portion 153 of reduced 
diameter, an annular abutting collar 154 of larger diameter, 
and a cylindrical end portion 155 that has an annular groove 
156. The means for retaining the piston 15 within the 
injection head 1 of the medical jet injector comprises 
retaining bails 17 located in the longitudinally extending 
slots 122 of the tubular inward projection 121 of the 
cylinder sleeve 12. The retaining balls 17 are pressed by 
force of a spring coil 18 against the annular abutting 
collar 154 of the piston 15 via a sleeve 19 that is 
slideably mounted around the tubular inward projection 121 
of the cylinder sleeve 12 in a space between the latter and 
the skirt portion 111 of the tubular head housing 11. 

The auxiliary release tool 5 used for releasing the means 
for retaining the piston 15 within the injection head 1 is 
made of a suitable plastic material, and it comprises a 
female threaded portion capable of being screwed into the 
skirt portion 111 of the tubular head housing 11 of the 
injection head 1 when the latter is detached from the 
injector power unit 2 as it is clearly shown in Fig. 3 of 
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the attached drawings. By screwing the auxiliary release 
tool 5 into the skirt portion 111 of the tubular head 
housing 11 the sleeve 19 is displaced longitudinally along 
the mantle of the tubular inward projection 121 of the 
cylinder sleeve 12 against the force of the pre-compressed 
spring coil 18 whereby the radially outward movement of the 
retaining balls 17 is allowed. This results in that the 
disengagement of the balls 17 from the cylindrical shaft 
portion 153 of the piston 15 becomes possible, and this will 
allow for the piston 15 to be removed from and replaced, 
after maintenance , again into the injection head 1. 

For ensuring the easy detachability of the injection head 1 
from the injector power unit 2, the ram 21 of the latter is 
detachably connected to the end portion 155 of the piston 15 
of the injection head 1, and in the normally locked state of 
the latch mechanism 4 the ram 21 is retained stationary 
relative to the barrel 20. The detachable connection between 
the ram 21 and the end portion 155 of the piston 15 is 
provided by at least one ball 3 that protrudes into the 
annular groove 156 of the end portion 155 of the piston 15. 
The ball 3 is arranged in a radial bore in a skirt 212 of 
the ram 21, and the ball 3 is, in normal operation of the 
medical jet injector, prevented from its radial outward 
movement by the inner mantle surface of the barrel 20. An 
open end mouth portion 201 of the barrel 20 is, however, 
made wide enough by having an enlarged inner diameter so 
that is allows a substantial radial outward displacement of 
the at least one ball 3 while the injection head 1 is 
detached from the power unit 2 by unscrewing its tubular 
head housing 11 from the barrel 20. 

The injector power unit 2 of the medical jet injector of the 
invention also comprises a tension spring 26 by which the 
ram 21 is connected to the load bearing member 22 whereby an 
accidental "firing" of the ram 21 from the barrel 20 in the 
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energy storing compressed state of the compression spring 25 
is prevented. This is especially important because due to 
this, the danger of injury caused by said accidental 
"firing" of the ram 21 in the detached state of the injector 
power unit 2 is entirely eliminated. In the preferred 
embodiment shown in the drawings the tension spring 26 is 
arranged inside the energy storing compression spring 25. 

The power unit 2 of the jet injector according to the 
present invention also comprises a support ball 24 that is 
arranged between the threaded driving bolt 23 and the load 
bearing member 22 for providing reduced friction between 
these components parts during their relative rotation. 

The mouthpiece 10 of the injection head 1 comprises a 
plurality of small injection holes (not shown in detail) and 
it is designed and shaped so that it can be attached, by 
providing a sealed connection, to a male threaded protruding 
portion of the cylinder sleeve 12 of the tubular head 
housing 11 of the injection head 1 (as shown in Fig. 5) when 
administering injection to the patient • The mouthpiece 10 
is detachable and interchangeable against the adapter 
assembly 6 (see Fig. 6), for filling the centrally located 
longitudinal chamber 14 of the injection head 1 with the 
determined dose of the medicinal substance from the 
medicament vial 7. 

The inner barrel 20 of the injector power unit 2 is slidably 
but non-rotatably mounted in a tubular body 27. Its 
freedom of relative longitudinal stroke movement with 
respect to the tubular body 27 is limited between two 
definite end positions, and the barrel 20 is normally held 
in one of its end positions by means of a slightly pre- 
-stressed return spring 42. An end portion 271 of the 
tubular body 27 is designed end shaped such that it is 
capable of slideably receiving the skirt portion 111 of the 
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tubular head housing 11 of the injection head 1, and the end 
portion 271 of the tubular body 27 is provided with a 
leading edge 272 which allows, in co-operation with a proper 
graduation 112 on the outer mantle surface of the skirt 
portion 111 of the tubular head housing 11 of the injection 
head 1 (Figs. 7 and 8) while the latter is rotated, for a 
visual indication of the dose of the liquid medicinal 
substance drawn up and contained in the centrally located 
longitudinal chamber 14 of the injection head 1 for the 
purpose of subsequent injection. In order to ensure that the 
improved medical jet injector of the invention be also 
usable by patients having visual impairs or being even 
blind, the outer mantle surface of the skirt portion 111 of 
the tubular head housing 11 of the injection head 1 is 
provided with circumsf erentially spaced longitudinal 
recesses 113, and the medical jet injector comprises an 
acoustic device 8 for indicating the dose of the liquid 
medicinal substance drawn up and contained in the centrally 
located longitudinal chamber 14 of the injection head 1. The 
acoustic device 8 comprises a ball 80 that is slideably 
mounted for radial movement, against a spring 81 in a socket 
82 fitted in a radial bore of the end portion 272 of the 
tubular body 27 of the injector power unit 2. The ball 80 
is forced, by means of the pre-stressed rubber spring 81, 
against the outer mantle surface of the tubular head housing 
11 and the device is capable of generating, in co-operation 
with the longitudinal recesses 113, acoustic signals while 
the tubular head housing 11 of the injection head 1 is 
rotated relative to the tubular body 27 of the injector 
power unit 2 for the purpose of drawing up the pre- 
-determined dose of liquid medicinal substance to be 
injected. 

The releasable latch mechanism 4 of the medical jet injector 
of the invention comprises locking balls 40 which, in the 
normal, locked state of the device when the longitudinally 
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position of the ram 21 relative to the barrel 20 is locked, 
protrude in an annular groove 211 of the ram 21. The locking 
balls 40 are slidably fitted in circumsf erentially spaced 
radial bores of the barrel 20 and they are, again in the 
normal state of the medical jet injector when the 
longitudinally position of the ram 21 is locked relative to 
the barrel 20, prevented from their radially outward 
displacement by spherical inward projections 41 that are 
secured to the tubular body 27. The locking balls 40 and 
the spherical inward projections are held in their 
longitudinal relative positions facing each other by the 
slightly pre-stressed coiled return spring 42. 

Operation 



When the injection head 1 of the medical jet injector is 
attached to the injector power unit 2 as shown in Fig. l of 
the attached drawings, the winding sleeve 28 will first be 
turned anti-clockwise with respect to the tubular body 27 
until a mechanical stop (not shown) is reached. The anti- 
clockwise rotation of the winding sleeve 28 functions to 
decompress the compression spring 25 through the threaded 
driving bolt 23 the forward end of which bears against the 
rear surface of the load bearing member 22. The winding 
torque is reduced (in both senses of rotation) by the 
support ball 24. Following this, the tubular head housing 11 
of the injection unit 1 is turned clockwise. The number of 
rotations needed will vary in accordance with the previous 
injection dosage. This results in that the piston 15 moves 
forward into the centrally located longitudinal chamber 14 
until its conical tip portion abuts against the 
correspondingly shaped conical inner wall portion of the 
plug 13 whereby the air contained in the chamber 14 
previously will be entirely expelled therefrom. Having 
reached this state, the tubular head housing 11 will stop 
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at a position with respect to the tubular body 27 where the 
"0" reading of the graduation 112 can be observed at the 
leading edge 272 of the tubular body 27, indicating that a 
zero volume dosage is contained in the chamber 14. The 
releasable latch mechanism 4 is in its normal, locked state 
as shown in Fig. 1. The locking balls 40 are in facing 
relationship to the spherical inward projections 41 both 
radially and longitudinally, and they are held in their 
locking position in which they partially protrude in the 
annular groove 211 of the ram 21. Thus, the ram 21 and the 
piston 15 connected thereto are securely held in their 
locked positions with respect to the inner barrel 20. As a 
next step of operation the mouthpiece 10 is unscrewed and 
exchanged against the adapter assembly 6 (see Fig. 6) that 
contains the medicament vial 7 the rubber lid of which is 
penetrated by a hollow needle 62. A base portion 61 of the 
adapter assembly is designed and shaped in a manner that it 
provides for an airtightly sealing fit between the male 
threaded forward portion of the cylinder sleeve 12 and the 
interior of the medicament vial 7. The tubular head housing 
11 of the injection head 1 will then be turned anti- 
clockwise with respect to the tubular body 27 of the 
injector power unit 2 until the predetermined dose of the 
medicinal substance is drawn up in the longitudinal chamber 
14 of the injection head 1 through the central communication 
bore in the plug 13 which bore is in communicating alignment 
with the longitudinal bore of the needle 62. Filling the 
chamber 14 with the medicinal substance is effected by 
causing to move the piston 15 outwardly from the chamber 14 
through the anti-clockwise rotation of the tubular head 
housing 11 relative to the tubular body 27 in which the 
inner barrel 20 (the male threaded forward end portion of 
which is in engagement with the female threaded skirt 
portion 111 of the head housing 11) is slideably but non- 
-rotatably mounted via a key 29. The prescribed dose of the 
medicinal substance to be injected will determine the number 
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of rotations, and the current amount of medicinal substance 
drawn up in the chamber 14 of the injection head 1 is 
visually indicated by the particular reading that just 
appears visible at the leading edge 272 of the tubular body 
27. In addition to this indication, acoustic signals 
indicating the dosage drawn up in the chamber 14 are also 
generated by the ball 80 of the acoustic device 8 of the 
medical jet injector of the invention. The ball 80 is forced 
by the rubber spring 81 towards the outer mantle surface of 
the tubular head housing 11, and it generates discrete 
clicks when crossing the longitudinal recesses 113 of the 
latter upon rotation. By counting the number of such clicks, 
patients having some experience in handling the medical jet 
injector may obtain sufficient information on the dosage 
drawn up even if they are blind or suffer of visual impairs. 
Drawing up the medicinal substance can be interrupted at any 
time, and by exchanging the adapter assembly 6 against 
another such assembly housing a medicament vial (7) which 
contains a medicinal substance that is different but mixable 
with the one drawn up previously, the medical jet injector 
of the invention allows for the administration of injections 
of predetermined doses of mixtures of different but mixable 
medicinal substances to patients. Air that may have been 
drawn up accidentally in the chamber 14 can be expelled 
therefrom before injection by turning the device in a 
vertical position where the medicament vial 7 in the adapter 
assembly 6 is turned upright, and by a subsequent slight 
clockwise rotating the tubular head housing 11, if 
necessary. 

Once the correct dosage amount of the medicinal substance or 
mixture of such substances is loaded into the chamber 14 of 
the injection head 1, the adapter assembly 6 is detached 
from the latter, and it is exchanged against the mouthpiece 
10 by airtightly securing the latter to the male threaded 
protruding portion of the cylinder sleeve 12 of the 
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injection head 1. 

Following this, the winding sleeve 28 of the injector power 
unit 2 is turned clockwise with respect to the tubular body 
27 whereby the load bearing member 22 is moved via the 
threaded driving bolt 23 and the support ball 24 in a 
direction towards the ram 21, and the compression spring 25 
is loaded by compression. The actual load in the compression 
spring 25 will vary in accordance with the number of 
rotations. Recommended stages of load can be indicated by 
markings on the outer mantle surface of the winding sleeve 
28. Since the ejection intensity of the medicinal substance 
through the fine holes of the orifice of the mouthpiece 10 
of the injection head 1 and thus, the penetration of the 
substance injected through the patient • s skin into the body 
tissue is largely determined by the load applied to and 
stored temporary in the compression spring 25, it is readily 
apparent that the medical jet injector of the invention is 
capable of administering injections of different and 
properly predetermined intensity to patients. 

Having concluded the above described operational steps the 
medical jet injector of the invention is ready for 
performing the injection. The injection is administered by 
pressing the mouthpiece 10 against the skin of the patient 
while the injector is held in a substantially perpendicular 
orientation to the body section to be injected. The injector 
is gripped by the tubular body 27 of the injector power 
unit 2, and a sudden additional pressure impact is exerted 
against the body portion to be injected. This will result in 
a short longitudinal relative stroke displacement of the 
tubular body 27 with respect to the inner barrel 20 that 
is connected to the injection head 1, causing the equal 
longitudinal relative movement of the spherical inward 
projections 41 with respect of the locking balls 40. Thus, 
the locking balls 40 are allowed to move in radial outward 



WO 95/16481 



PCT/HU94/00058 



-In- 
direction, and the locking balls 40 will, forced by the 
compression spring 25, disengage from the annular groove 211 
of the ram 21 whereby the latch mechanism 4 is unlocked and 
the ram 21 is allowed, together with the piston 15, to rapid 
forward movement towards the mouthpiece 10 of the injector 
developing a high penetration pressure generated by the load 
stored in the compression spring 25. 

After injection, the above described operational steps are 
to be performed in the same sequence in order to prepare the 
medical jet injector for performing a subsequent injection. 
As the injection head 1 is brought, by rotating the tubular 
head housing 11 of the injection head 1, again to its zero 
chamber volume position in which the "0" reading of the 
graduation 112 faces the leading edge 272 of the tubular 
body 27, the ram 21 will return in its normally locked 
longitudinal position with respect to the inner barrel 20. 
As the annular groove 211 arrives at its position where it 
is in radial alignment with the radial bores in the skirt 
212 of the barrel 2 0 in which the locking balls 4 0 are 
seated for radial displacement, the locking balls 4 0 are 
pressed back, by force of the slightly pre-stressed return 
spring 42, into their engagement with the groove 211 of the 
ram 21, and they are held in their locked position by the 
simultaneously returning spherical inward projections 41 
until subsequent injection is initiated. 

According to one of the main characteristic features of the 
present invention the in:ection head 1 is designed and 
shaped so that it provides a complete, interchangeable sub- 
assembly capable of being, especially for the purposes of 
cleaning, disinfection and/or other maintenance operations, 
separated as a whole from the injector power unit 2. For 
separating the injection head 1 from the injector power unit 
2 the tubular head housing 11 is turned anti-clockwise 
whereby it can be fully disengaged from the male threaded 
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forward end of the inner barrel 20. As, during rotation, the 
at least one ball 3 arrives the area of the mouth portion 
201 of enlarged inside diameter of the barrel 20, it becomes 
free to move radial outwardly so that it is no more 
retained in the annular groove 156 of the piston 15. Thus, 
the normally retained engagement between the end portion 155 
of the piston 15 and the ram 21 of the injector power unit 2 
is released, and the injection head 1, together with the 
piston 15 retained therein, can be pulled out from the 
tubular body 27 and thus, separated from the injector power 
unit 2. Since the ram 21 remains still connected, via the 
tension spring 26, to the load bearing member 22, the 
accidental "firing" of the same through the open mouth 
portion 201 of the barrel 20 from the detached injector 
power unit 2 that might cause serious damage and injuries if 
the compression spring 25 were "loaded", is prevented 
entirely. 

In its stage detached from the injector power unit 2, the 
injection head 1 can be cleaned and sterilised very easily. 
Sterilisation can be achieved e.g. by simple cooking in 
boiling water, though other more sophisticated techniques of 
sterilisation are applicable, too. In certain applications a 
partway sterilisation of at least certain component parts of 
the injection head 1 may become necessary. For that 
purpose the injection head 1 can be easily disassembled in 
its components shown in Fig. 4 of the attached drawings. For 
doing so, the auxiliary release tool 5 having a male 
threaded mantle portion capable of being brought in 
engagement with the female threaded skirt portion 111 of the 
tubular head housing 11 is applied to the latter by 
inserting and screwing it into the skirt portion 111 of the 
tubular head housing 11 of the injection head 1 while the 
latter is detached from the injector power unit 2 as shown 
in Fig 3. of the attached drawings. After the leading edge 
of the auxiliary release tool 5 abuts the end of the sleeve 
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19, upon further clockwise rotation of the auxiliary 
release tool 5 the sleeve 19 will be slid longitudinally on 
the outer mantle surface of the tubular inward projection 
121 of the cylinder sleeve 12 against the force of the pre- 
-compressed spring coil 18 whereby the displacement of the 
retaining balls 17 in radial outward direction becomes 
possible. The normally retained engagement between the 
piston 15 and the cylinder sleeve 12 is herewith released, 
and the piston 15 can also be separated from the injection 
head 1. The longitudinal chamber 14 and the piston 15 r 
together with all other component parts and hidden spaces of 
the injection head 1 can now be cleaned and sterilised very 
easily and with high efficiency. Cleaning, sterilisation, 
maintenance and repair of the injection head 1 can be 
performed even independently from the injector power unit 2 
at different locations while the injector power unit 2 may 
be further in continuous use associated with another 
injection head 1 out of a number of such interchangeable 
units. Reassembling of the cleaned, sterilised or repaired 
injection unit 1 is effected by performing the steps as 
described above in reverse order. 



WO 95/1648 1 PCT/HU94/00058 



- 22 - 



Claims 

* 



1. A medical jet injector for administering 
intramuscular and subcutaneous injections without a needle, 
said jet injector including an injection head (1) comprising 
a centrally located longitudinal chamber (14) capable of 
being filled with a determined dose of a liquid medicinal 
substance and a piston (15) guided to move inside said 
longitudinal chamber (14) and intended both to fill said 
chamber with the predetermined dose of the medicinal 
substance and to expel said substance t hrough fine holes of 
a mouthpiece ^ (10) of said injection head (1) when applied to 
the skin of a patient, the medical jet injector also 
including at least one adapter assembly (6) for temporary 
storing and penetrating a medicament vial (7) , said adapter 
assembly (6) being applicable to said injection head (1) for 
filling the longitudinal chamber (14) with the determined 
dose of the medicinal substance, said medical jet injector 
further including an injector power unit (2) having an 
energy storing compression spring (25) and a releasable 
spring compression latch mechanism (4) , said injector power 
unit (2) comprising a ram (21) that is slideably mounted in 
an inner barrel (20) and is, in normal operation of the 
medical jet injector, connected to the piston (15) of the 
injection head (1) for synchronous longitudinal movement in 
both directions, one end of said barrel (20) being 
applicable by means of its male threaded end portion, to 
said injection head (1), said barrel (20) comprising said 
energy storing compression spring (25) between said ram (21) 
and a slideably guided load bearing member (22), and the 
barrel (20) also comprising a threaded driving bolt (23) 
which bears, at one of its ends, against said load bearing 



WO 95/16481 



PCT/HU94/00058 



- 23 - 

member (22) and is, at its other end, drivingly secured to a 
winding sleeve (28) so that by rotating said winding sleeve 
(28) the tension and thus, the energy stored in said 
compression spring (25) is altered in accordance with the 
actual sense of rotation, the medical jet injector being 
characterised in said injection head (1) being designed and 
shaped so as to form a complete, interchangeable sub- 
-assembly capable of being, especially for the purposes of 
cleaning, disinfection and/or other maintenance operations, 
separated as a whole from said injector power unit (2), and 
said injection head (1) also comprising a means for 
retaining the piston (15) within said injection head (1) 
while the latter is separated from the injector power unit 
(2), said piston retaining means being releasable by means 
of an auxiliary release tool (5) that is applicable to said 
injection head (1) when the latter is detached from said 
injector power unit (2) . 

2. The improved medical jet injector as claimed in 
Claim 1, characterised in said injection head (1) including 
a tubular head housing (11) comprising a female threaded 
skirt portion (111) and a central longitudinal bore in which 
a cylinder sleeve (12) having a tubular inward projection 
(121) with longitudinally extending slots (122) is, 
preferably by means of shrinkage fit, rigidly secured, said 
cylinder sleeve (12) comprising in its end portion opposite 
to said inward projection (121) a plug (13) having a conical 
inner wall portion and a central longitudinal communication 
bore through which the medicinal substance can be drawn up 
and expelled from the longitudinal chamber (14) of said 
injection head (1) during operation, and the piston (15) of 
said injection head (1) comprising a conical tip portion 
(151) the tip of which is shaped so as to correspond to the 
conical inner wall portion of said plug (13), said piston 
(15) further comprising a cylindrical base portion (152) 
having annular grooves for receiving elastomeric O-rings 
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(16) so that said base portion (152) of said piston (15) is 
slideably and sealingly mounted within said cylinder sleeve 
(12) of said injection head (1), and the piston (15) 
further comprising a cylindrical shaft portion (153) of 
reduced diameter, an annular abutting collar (154) of larger 
diameter, and a cylindrical end portion (155) having an 
annular groove (156) therein; said medical jet injector 
being further characterised in said means for retaining the 
piston (15) within the injection head (1) comprising 
retaining balls (17) located within the longitudinally 
extending slots (122) of said tubular inward projection 
(121) of said cylinder sleeve (12), said retaining balls 

(17) being pressed by force of a spring coil (18) against 
said annular abutting collar (154) of said piston (15) via a 
sleeve (19) that is slideably mounted around the tubular 
inward projection (121) of said cylinder sleeve (12) in a 
space between the latter and the skirt portion (111) of said 
tubular head housing (11) . 

3. The medical jet injector as claimed in Claim 1 or 2, 
characterised in said auxiliary release tool (5) used for 
releasing said means for retaining the piston (15) within 
said injection head (1) being preferably made of a suitable 
plastic material and comprising a female threaded portion 
capable of being screwed into the skirt portion (111) of the 
tubular head housing (11) of the injection head (1) when the 
latter is detached from the injector power unit (2), whereby 
the sleeve (19) is displaced longitudinally along the mantle 
of the tubular inward projection (121) of the cylinder 
sleeve (12) against the force of the pre-compressed spring 
coil (18) whereby the radially outward movement of the 
retaining balls (17) is allowed and in result of which the 
disengagement of said balls (17) from the cylindrical shaft 
portion (153) of the piston (15) will allow for the piston 
(15) to be removed from and replaced, after maintenance, 
again into said injection head (1). 
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4. The medical jet injector as claimed in one of the 
Claims 2 to 3, characterised in said ram (21) of said 
injector power unit (2) being detachably connected to said 
end portion (155) of said piston (15) of the injection head 
(1), and said ram (21) being retained stationary in said 
barrel (20) by means of a releasable latch mechanism (4) . 

5. The medical jet injector as claimed in Claim 4, 
characterised in said detachable connection between said ram 
(21) and said end portion (155) of said piston (15) being 
provided by at least one ball (3) that protrudes, at least 
partially, into the annular groove (156) of said end portion 
(155) of the piston (15), said at least one ball (3) being 
arranged in at least one radial bore in a skirt (212) of the 
ram (21) , the at least one ball (3) being, in normal 
operation of the medical jet injector, prevented from radial 
outward movement by the inner mantle surface of said barrel 
(20) an open end mouth portion (201) of which being wide 
enough by having an enlarged inner diameter so as to allow 
for a substantial radial outward displacement of the at 
least one ball (3) while the injection head (1) is detached 
from the power unit (2) by unscrewing its tubular head 
housing (11) from the barrel (20). 

6. The medical jet injector as claimed in any of the 
preceding Claims 1 to 5, characterised in further comprising 
a tension spring (26) by which the ram (21) of the injector 
power unit (2) is connected to the load bearing member (22), 
said tension spring (26) being preferably arranged inside 
the energy storing compression spring (25). 

7. The medical jet injector as claimed in any of the 
preceding Claims 1 to 6, characterised in further having a 
support ball (24) that is arranged between the threaded 
driving bolt (23) and the load bearing member (22) for 
providing reduced friction between said components parts 
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during their relative rotation. 

8. The medical jet injector as claimed in any of the 
preceding claims 1 to 7, characterised in said mouthpiece 
(10) of the injection head (1) comprising a plurality of 
small injection holes and being designed and shaped so that 
it can be attached , by providing a sealed connection , to a 
male threaded protruding portion of the cylinder sleeve (12) 
of the tubular head housing (11) of the injection head (1) 
when performing injection, said mouthpiece (10) being 
detachable and exchangeable against the adapter assembly (6) 
for filling the centrally located longitudinal chamber (14) 
of the injection head (1) with the determined dose of the 
medicinal substance from the medicament vial (7). 

9. The medical jet injector as claimed in any of the 
preceding Claims 1 to 8, characterised in said inner barrel 
(20) of the injector power unit (2) being slidably but non- 
-rotatably mounted in a tubular body (27) , its freedom of 
relative longitudinal stroke movement against said tubular 
body (27) being limited between two definite end positions, 
the barrel (20) being normally held in one of its end 
positions by means of a slightly pre-stressed return spring 
(42), an end portion (271) of the tubular body (27) being 
designed and shaped such as to be capable of slideably 
receiving the skirt portion (ill) of the tubular head 
housing (11) of the injection head (1), and said end portion 
(271) of said tubular body (27) being provided with a 
leading edge (272) which allows, in co-operation with a 
graduation (112) on the outer mantle surface of the skirt 
portion (111) of the tubular head housing (11) of the 
injection head (1) while the latter is rotated, for a visual 
indication of the dose of the liquid medicinal substance 
drawn up and contained in the centrally located longitudinal 
chamber (14) of the injection head (1) for the purpose of 
subsequent injection. 
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10. The medical jet injector as claimed in Claim 9, 
characterised in said outer mantle surface of the skirt 
portion (111) of the tubular head housing (11) of the 
injection head (1) being provided with circumsferentially 
spaced longitudinal recesses (113), and the medical jet 
injector further comprising an acoustic device (8) for 
indicating the dose of the liquid medicinal substance drawn 
up and contained in the centrally located longitudinal 
chamber (14) of the injection head (1), said acoustic device 
(8) comprising a ball (80) that is slideably mounted for 
radial movement against a spring (81) in a socket (82) 
fitted in a radial bore of the end portion (272) of the 
tubular body (27) of the injector power unit (2) , said ball 
(80) being forced, by means of the pre-stressed, preferably 
rubber spring (80) against said outer mantle surface of the 
tubular head housing (11), said acoustic device (8) being 
capable of generating, in co-operation with said 
longitudinal recesses (113), acoustic signals while said 
tubular head housing (11) of the injection head (1) is 
rotated relative to the tubular body (27) of the injector 
power unit (2) for the purpose of drawing up the 
predetermined dose of liquid medicinal substance to be 
injected. 
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